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P U B L I S H E D B Y E L S E V I E R I N C .LETTERS TO THE EDITOREarly Reperfusion Can Reduce Infarction Size
but not Salvaged Myocardial Size in Acute
Myocardial Infarction RatsThe goal of this study was to determine the effects of
early reperfusion on the sizes of salvaged myocardium
using cardiac magnetic resonance (CMR) imaging on
a 7.0-T system (BioSpec 70/30, Bruker, Karlsruhe,
Germany) in acute myocardial infarction in rats.
Two groups (nonreperfusion n ¼ 15; reperfusion n ¼
12) were investigated. For reperfusion, the left ante-
rior descending coronary artery was occluded for
30 min and released. CMR was performed for all
of the rats 24 h after occlusion, and 6 of the reperfu-
sion rats were followed at different reperfusion times
(3, 6, 12, and 24 h; late gadolinium enhancement [LGE]
6 and 24 h). After the 24-h CMR scans, 14 (7 from each
group) of the rats were sacriﬁced and the hearts
were excised and incubated with 2,3,5-triphenylte-
trazolium chloride (TTC, Sigma-Aldrich, St. Louis,
Missouri) for identiﬁcation of the infarcted areas.
For CMR scans, LGE (repetition time [TR]/echo time
[TE] 5.2 ms/1.8 ms; ﬂip angle 25; matrix 256  256;
ﬁeld of view [FOV] 50 50mm; slice thickness 1.5 mm)
and simpliﬁed T2 mapping (TR/TE 1,500 ms/10,
20, 30 ms; matrix 192  192; FOV 50  50 mm; sliceFIGURE 1 Nonreperfused and Reperfused Hearts of Myocardial Infa
Nonreperfused (A, C, E, G) and reperfused (B, D, F, H) hearts of myocar
observed by T2 maps (A and B). Infarcted areas (dotted lines) were sho
2,3,5-triphenyltetrazolium chloride (TTC) staining (G and H). Salvaged m
shown by overlaying T2 maps on LGE images (E and F).thickness 1.5 mm) images were acquired to measure
infarcted and salvaged areas, respectively. The former
was determined by the signal intensity >5 SD above
the mean of remote myocardium signal intensity on
LGE image, and the latter was deﬁned as the difference
in area between edema (T2 value >2 SD above the
mean of remote myocardium T2 on T2 map) and
infarction (Figure 1). The T2 values for the edematous
areas were normalized to the T2 values of the remote
tissue regions. All areas were expressed as percent-
ages of the total left ventricle myocardial tissue.
No signiﬁcant difference was observed in the
infarcted areas deﬁned by LGE and TTC staining for
both reperfusion (17.7  2% vs. 15.1  4%; p ¼ NS)
and nonreperfusion rats (23.2  3.9% vs. 22.9  3.2%;
p ¼ NS). Both infarcted and edematous areas at 24 h
were signiﬁcantly larger in the nonreperfusion group
than those in the reperfusion group (23  3.7% vs. 16.3
 4.6%; p < 0.01 for infarction; 28  5.4% vs. 21.6 
6.8%; p < 0.05 for edema). However, there was no
signiﬁcant difference in the salvaged myocardial areas
between the groups (reperfusion 5.3  3.2%; non-
reperfusion 5.1  3.1%; p ¼ NS). The normalized
T2 values were signiﬁcantly higher in the non-
reperfusion group than the reperfusion group (1.76 
0.11 vs. 1.57  0.08; p < 0.001).
For the reperfusion rats monitored by multiple
CMR scans, the normalized T2 values in the myocar-
dial edematous areas were the same before 12 h
(3 h 1.68  0.16; 6 h 1.71  0.21; 12 h 1.71  0.3; p ¼ NS)rction Rats
dial infarction rats. Myocardial edema areas (solid lines) were
wed on late gadolinium enhancement (LGE) images (C and D) and
yocardial areas (between solid line areas and dotted line areas) were
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617and then decreased at 24 h (1.5  0.14; p < 0.05). The
areas of myocardial edema decreased from 3 h (25.8 
7.4%) to 6 h (21.5  8.9%; p < 0.05) and then stayed
the same after 6 h (6 h 21.5  8.9%; 12 h 21.7  7.7%;
24 h 22.3  8.4%; p ¼ NS). Infarction areas at 24 h
were signiﬁcantly reduced, compared with those at
6 h (18.1  6.1% vs. 20  3.9%; p < 0.05), whereas
salvaged myocardial areas increased from 6 h to 24 h
(1.5  1.2% vs. 4.3  1.1%; p < 0.05).
Ischemia with reperfusion will induce reperfusion
injuries that consequently provoke ﬂuid overload and
swelling, which result in an abrupt increase in T2 that
then progressively returns to baseline within days.
Without reperfusion, T2 will increase further (1). This
can explain our ﬁndings that nonreperfusion was
associated with higher T2 values and T2 values of
early post-reperfusion (3, 6, and 12 h) have been much
higher than those at 24 h.
The infarcted areas were larger in the non-
reperfusion group than the reperfusion group, and
infarcted areas of reperfusion heart decreased from
6 to 24 h, from which we may conclude that early
reperfusion during the evolution of myocardial in-
farction is essential for myocardial salvage. However,
there was no difference in salvaged myocardial areas
between the reperfusion and nonreperfusion group
in our study. This may be explained by reperfusion
injuries and short delay between occlusion and
reopening of the infarct-related artery (2).
In conclusion, compared with nonreperfusion
ischemia, early reperfusion may not change salvaged
myocardial areas, which should be used cautiously as
an endpoint in clinical trials investigating the success
of reperfusion strategies.Rui Xia, PhD
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2 Bifurcation Lesions Treated With
Bioresorbable Vascular ScaffoldsDiagnostic angiogram of a 66-year-old man presenting
with stable angina revealed signiﬁcant lesions in the
left main coronary artery (LMCA) trifurcation and the
left anterior descending artery (LAD) diagonal bifur-
cation (Figure 1). In the latter, after deployment of a
2.5  16.0 mm Promus element (Boston Scientiﬁc,
Natick, Massachusetts) with mini-crush technique in
the diagonal with initial kissing balloon inﬂation
(KBI), a 3.0  18.0 mm ABSORB bioresorbable vascular
scaffold (BVS) (Abbott Vascular, Santa Clara, Califor-
nia) was implanted in the proximal LAD without ﬁnal
KBI. In the LMCA trifurcation lesion, a 3.5  18.0 mm
ABSORB BVS was implanted with single crossover
technique, jailing the left circumﬂex and intermediate
arteries. This was followed by deployment of a 3.5 
15.0 mm Xience PRIME (Abbott Vascular) in the
proximal to mid LMCA.
Coronary angiography and optical coherence to-
mography (OCT) (Ilumien Optis, St. Jude Medical,
St. Paul, Minnesota) were performed at 24 months’
follow-up because of recurrent angina. Coronary an-
giography showed in-scaffold restenosis in the distal
LMCA. OCT showed BVS struts previously jailing
the side branch ostia to have completely disappeared
in both bifurcation lesions. The fact that BVS struts
were still visible on the wall of the distal LMCA
but not over the ostia of the side branches could
be explained by either a more rapid reabsorption
of BVS in the free ﬂowing bloodstream or bulk scaf-
fold erosion and remnant embolization. Despite the
absence of symptoms since the index procedure
and a current angiogram showing Thrombolysis In
Myocardial Infarction ﬂow grade 3 with no evidence
of distal emboli, sporadic embolization of small
scaffold segments cannot be excluded. In the LAD
bifurcation, BVS struts on top of the crushed metal
struts have been completely covered with neointima
(Figures 1B and 1D). In the LMCA lesion, OCT revealed
late recoil of the BVS overlying an area of calciﬁed
plaque (1) with scaffold deformation and homoge-
nous neointimal hyperplasia (Figures 1F to 1H).
